) of mountainous terrain. This area with a heavy rainfall contains numerous streams, rivers, lakes, and ponds and is or was heavily forested. Scientists of varied backgrounds began entering the area to study the aftermath of the eruption as quickly as it was safe to do so. In April 1981, reports of a mild illness in persons visiting the area of destruction were received by the Washington State Department of Social and Health Services. The illness was characterized by cough, sore throat, fever, and headache and had a duration of 4 to 5 days. One of several considered diagnoses was Pontiac fever (7). In addition, there was a report of an isolate of Legionella from a lake in the area of heaviest devastation (William 13. Cherry, personal communication).
The 18 May 1980 cataclysmic eruption of Mt. St. Helens in Washington devastated more than 150 square miles (388 kM2) of mountainous terrain. This area with a heavy rainfall contains numerous streams, rivers, lakes, and ponds and is or was heavily forested. Scientists of varied backgrounds began entering the area to study the aftermath of the eruption as quickly as it was safe to do so. In April 1981, reports of a mild illness in persons visiting the area of destruction were received by the Washington State Department of Social and Health Services. The illness was characterized by cough, sore throat, fever, and headache and had a duration of 4 to 5 days. One of several considered diagnoses was Pontiac fever (7) . In addition, there was a report of an isolate of Legionella from a lake in the area of heaviest devastation (William 13. Cherry, personal communication).
These two facts led the state agency to initiate a study to determine whether legionellae were present in the area and, if so, whether they posed a health hazard. The ensuing effort identified a previously unknown species of Legionella but failed to confirm any form of legionellosis in persons visiting the area. This report describes the isolation and characterization of a new species, Legionella and impediments in the immediate vicinity of Mt. St. Helens in Washington. No samples were collected during the winter months due to inclement weather conditions. The samples were collected by the U.S. Corps of Engineers and the U.S. Geologic Survey and sent to the Washington State Public Health Laboratory and to the Clinical Microbiology Laboratory, University Hospital, University of Washington, Seattle, to be processed for the isolation of legionellae. Two 500-ml samples of water were collected in sterile containers at each of 19 sampling sites. Some sites were visited once and others numerous times, depending on seismic and weather conditions near the mountain. Samples were collected, placed on ice, and transported immediately to the laboratory. One 500-ml portion of each sample was concentrated by passing through a 0.45-p.m pore size membrane filter. The filter was then placed in 10 ml of the original water sample, and the cells were resuspended by shaking. This concentrated suspension was used for culturing. Fifty milliliters of each of the remaining 500 ml of sample was centrifuged at 3,000 rpm for 30 min, and the supernatant fluid was decanted and discarded. The sediment was used for culturing. A limited number of samples were inoculated directly onto culture media.
The media used were buffered charcoal-yeast extract agar (BCYE) (19) and BCYE supplemented with antibiotics as previously described (1 Antisera to isolates that were serologically nonreactive by direct immunofluorescent antibody test were produced in rabbits by the same methods used in previous studies (12) . The immunoglobulin G portion of the antiserum was purified by affinity chromatography on a staphylococcal protein ASepharose CL-4B (Pharmacia Fine Chemicals, Inc., Piscataway, N.J.) column. A fluorescein isothiocyanate conjugate was prepared by methods previously described (12) . Absorption of conjugates was done as described by McKinney et al. (13) .
Biochemical characterization. The methods of Weaver and Feeley were used to test for oxidase, catalase, reduction of nitrates, fermentation, and motility (22) . Urea hydrolysis was determined by heavy inoculation of Christensen urea agar slants with 48-h cultures grown on BCYE agar. The chromogenic cephalosporin test for the detection of betalactamase production was performed as described by Thornsberry and Kirven (20) . BCYE cultures were examined for autofluorescence at a wavelength of 366 nm by use of a Woods lamp (2) . The ability to hydrolyze sodium hippurate was tested by the method of Hebert (8) . An Analytab Products (Plainview, N.Y.) gelatin capsule was used to determine hydrolysis of gelatin.
Gas-liquid chromatography studies of cellular fatty acids. Cells for fatty acid analysis were obtained after 48 h of growth on BCYE slants. Growth from one slant was removed with about 1 ml of sterile distilled water and transferred to a test tube (20 by 150 mm) containing 4 ml of 5% NaOH in 50% aqueous methanol. The tubes were sealed with Teflon-lined caps, and the cellular lipids were methylated and extracted as described previously (14) . The methyl esters were analyzed with a Hewlett Packard series 5880A gas chromatograph equipped with a flame ionization detector, an automatic sample injector, and a fused-silica capillary column (50 by 0.2 mm) with cross-linked OV-1 as stationary phase (Hewlett Packard Co., Avondale Division, Avondale, Pa.). The injector temperature was maintained at 250°C and the detector at 300°C. For analysis of samples, the column temperature was programmed for 130 to 270°C at 6.4°C/min with a final 1-min hold at 270°C. Fatty acids (as methyl esters) were identified by retention time comparison to known standards and were further confirmed by both electron impact and chemical ionization mass spectrometry (17) . Control of all gas-liquid chromatography parameters and quantitation of peak areas was accomplished with a levelfour 5880A gas-liquid chromatography terminal (Hewlett Packard).
Determination of isoprenoid quinones. Cells for isoprenoid quinone determinations were grown on plates of BCYE agar at 35°C. After 48 h of incubation, the cells were scraped from three plates (100 by 15 mm) in sterile, distilled water and placed into a screw-capped test tube (20 by 150 mm) fitted with a Teflon-lined cap. The quinones were extracted after saponification and analyzed by reverse-phase thin-layer chromatography and high-performance liquid chromatography as described previously (10, 15) .
DNA studies. The guanine-plus-cytosine content of DNA was determined spectrophotometrically by thermal denaturation (11) . The strains used in DNA relatedness studies were grown in 15 to 30 standard plastic petri plates (100 by 15 mm) containing BCYE agar. The plates were incubated at 35°C in an atmosphere containing 2.5% CO2 until growth was confluent (3 to 5 days). The preparation of unlabeled DNA and of DNA labeled in vitro with 32Pi has been described, as has the determination of DNA relatedness by the hydroxyapatite method at 60 and 750C (3).
RESULTS AND DISCUSSION A number of legionellae were isolated throughout the sampling period from water samples taken near Mt. St. Helens. The samples which gave the largest number of isolates were obtained from a volcano-produced debris impoundment of a small creek and from the north fork of the Toutle River, which is the main drainage system in the area devastated by volcanic activity.
One The first strain of L. sainthelensi, which was designated Mt. St. Helens 3, was isolated from a spring located near Spirit Lake. Additional strains were subsequently isolated from the north fork of the Toutle River above and below the debris dam and from a cold water impoundment at a 40-foot (ca. 12.2 m) elevation. Legionella species, including L. sainthelensi, were recovered from near the surface to depths of 90 feet (ca. 27.4 m) in lakes and impoundments. Legionellae were also recovered from swift-flowing water in the Toutle River. The pH of these waters varied from 7.2 to 8.4, and the temperature profiles in the areas where recorded varied from 17°C in April to 10°C in September. Other microbial flora collected from these cold-water sites included species of Nodularia, Pseudonabaena, Anabaena, Oscillatoria, Nitzschia, Tribonema, Chlamydomonas, Chlorella, and microflagellates (21) . At the time that legionellae were recovered, dissolved organic carbon concentrations had decreased, metal concentrations remained higher than normal, and phytoplanktonic photosynthesis was insignificant. The predominant algal flora were unicellular green algae and filamentous Tribonema and Anabaena species. The total number of algae was between 6 x 104 and 7 x 102/liter. Ciliated protozoa were found at concentrations of 102 to 105i liter (21) .
Colonies of L. sainthelensi appeared on all three Legionella enrichment media on day 3 of incubation and increased in size for several days. No growth occurred on blood agar. The colonies were gray with a smooth, but slightly textured, surface (ground glass appearance). Colonies were raised with an entire edge. The six isolates of L. sainthelensi (Mt. St. Helens 3, 4, 7, 8, 10, and 11) had identical biochemical characteristics. They were thin, gram-negative, nonsporeforming, non-acid fast, motile rods. L. sainthelensi strains were positive in reactions for catalase, oxidase, gelatin liquefaction, and beta-lactamase. They were negative in tests for urease, hydrolysis of hippurate, fermentation of D-APPL. ENVIRON a Numbers to the left of the colon refer to the number of carbon atoms; numbers to the right refer to the number of double bonds. i-, Indicates a methyl branch at the iso carbon atom; a-, indicates a methyl branch at the anteiso carbon atom; cyc refers to a cyclopropane ring.
Values are means of at least three determinations. tr, Less than 1%; -, not detected.
glucose, and reduction of nitrates. Colonies of L. sainthelensi did not show blue-white autofluorescence under a Woods lamp. These reactions are similar to those of other legionellae. Biochemically, L. sainthelensi can be separated from the autofluorescent species L. bozemanii, L. dumoffii, and L. gormanii because it does not autofluoresce. It is separable from L. pneumophila by its negative hippurate test, from L. micdadei by its production of beta-lactamase, and from L. oakridgensis by its motility. It is biochemically indistinguishable from L. jordanis, L. Iongbeachae, and L. wadsworthii.
The cellular fatty acid composition of six isolates of L. sainthelensi is presented in Table 1 . Each isolate was grown and tested at least three times, and the values are means from these determinations. The fatty acids of these six isolates are qualitatively similar to those of other Legionella species with the characteristic features of the presence of isobranched-chain 14-and 16-carbon acids (i-14:0, i-16:0) and anteisobranched-chain 15-and 17-carbon acids (a-15:0, a-17:0) together with relatively large amounts of a monounsaturated straight-chain 16-carbon acid (16:1) and the absence of individual hydroxy acids at concentrations greater than 1% (6, (16) (17) (18) . Like other legionellae, L. sainthelensi contains relatively large amounts (50 to 62%) of the total acids as branched-chain acids (4, 6, (16) (17) (18) . Quantitatively, the fatty acid composition of L. sainthelensi is most similar to those of L. bozemanii (4, 14, 18) , L. Iongbeachae (16), L.
dumoffii (4, 18) , L. jordanis (4, 18), L. gormanii (4, 18) , and L. wadsworthii (6) but is distinct from those of L. pneumophila (4, 17, 18) , L. oakridgensis (18) , and L. micdadei (4, 9, 18 LB 4 and OR 10
